Clonal diploid sperm of the diploid-triploid mosaic loach, Misgurnus anguillicaudatus (Teleostei:Cobitidae).
The loach Misgurnus anguillicaudatus comprises diploid, triploid and diploid-triploid mosaic individuals in a wild population of the Hokkaido island, Japan. Previous studies revealed the presence of a cryptic clonal lineage among diploid loaches, which is maintained by uniparental reproduction of genetically identical diploid eggs. In the present study, we analyzed distribution and genetic status of diploid and triploid cells in infrequent mosaic males. Flow cytometry, microsatellite genotyping and DNA fingerprinting verified that mosaic males consisted of diploid cells with genotypes identical to the natural clone and triploid cells with diploid genomes of the clonal lineage plus haploid genome from sperm nucleus of the father. Thus, the occurrence of diploid-triploid mosaicism might be caused by accidental fertilization of a diploid blastomere nucleus with haploid sperm after the initiation of clonal development of unreduced eggs. Such mosaic males produced fertile sperm with diploid DNA content. The experimental cross between normal diploid female and diploid-triploid mosaic male gave rise to the appearance of triploid progeny which exhibited two microsatellite alleles identical to the clonal genotype and one allele derived from the normal female. In DNA fingerprinting, such triploid progeny gave not only all the DNA fragments from the clone, but also other fragments from the normal female. Induced androgenesis using UV irradiated eggs and sperm of the mosaic male gave rise to the occurrence of diploid individuals with paternally derived microsatellite genotypes and DNA fingerprints, absolutely identical to the natural clonal lineage. These results conclude that the diploid-triploid mosaic male produced unreduced diploid sperm with genetically identical genotypes. The spermatogenesis in the clonal diploid cells under the mosaic condition suggests that triploid male somatic cells might transform genetically all-female germ cells to differentiate into functionally male gametes. The discovery of the mosaic male producing unreduced sperm suggests the theoretical occurrence of triploids and other polyploids by the syngamy of such paternally derived diploid gametes.